Protective effect of the nitrate ester ITF 296 against methacholine-induced myocardial ischemia in the anesthetized rat.
The activity of ITF 296 against methacholine-induced myocardial ischemia was investigated in anesthetized rats in comparison with the organic nitrates nitroglycerin (NTG) and isosorbide dinitrate (ISDN), the K(+)-channel openers nicorandil and cromakalim, the Ca(2+)-channel blocker amlodipine, and the vasodilator dipyridamole. Given as i.v. boluses, ITF 296 (0.1-100 micrograms/kg) dose-dependently prevented methacholine-induced ST-segment elevation without affecting mean arterial blood pressure or heart rate to a significant extent. In this situation, ITF 296 was 10- to 30-fold more potent than the other coronary vasodilators tested. The protective effect of ITF 296 and ISDN against myocardial ischemia was also observed after oral administration, demonstrating good absorption and a limited first-pass metabolism of the two drugs. The anti-ischemic action of ITF 296 at 1 and 10 micrograms/kg/min was well maintained during 2 h of continuous i.v. infusion, whereas the effect of NTG and ISDN was attenuated or abolished by the end of the infusion. The new nitrate ester ITF 296 has a potent and long-lasting cardioprotective action in the anesthetized rat. The anti-ischemic effect displayed by this compound is probably mediated by an improvement of myocardial blood supply caused by pronounced coronary dilatation, whereas the contribution of systemic vasodilation is not important. Moreover, the maintenance of the anti-ischemic action during continuous i.v. infusion suggests a reduced "tolerance" development for ITF 296 compared with other nitrovasodilators.